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appendix, 530-32 
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sion potentials, 511 
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electrostatic induction, 
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kinetic evidence, 508-9 
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proton measurement, 516- 
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spectroscopic evidence, 
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glutamate synthase localiza- 
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regulation, 304 
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light- saturation curves, 
366-67 
magnesium, 521 
methionine biosynthesis 
localization, 321 
movement 
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transport, 361 
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Choline acetyltransferase 
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protein phosphorylation inhi- 
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photoperiod response and 
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Cinnamic acid hydroxylase, 
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phytochrome control, 192 
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transport, 361 
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cytokinin metabolism, 340 
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RNA synthesis, 546 
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membrane binding, 539 
mitochondria 
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phosphate transport, 48 
pyruvate transporter, 51 
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ATP formation, 289 
branch respiratory chain, 
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oxidases, 280 
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cellular localization, 279- 
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metabolic homeostasis, 
294 


thermogenic function, 293 
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Cyanogenesis, 494 
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methionine biosynthesis, 
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Cytochrome 558, 148 
Cytochrome a3, 281 
Cytochrome b 
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photosystems link, 521 
light intensity effect, 368 
oxidation inhibition, 280 
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function, 146-48 
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properties, 146 
oxidation, 147 
photoreduction, 147 
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Cytochrome b-559, 142 
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function 
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reduction half time, 158 
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Dioclea megacarpa, 492 
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nucleic acids and protein 
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light saturation curves, 
363 
Fig (Ficus) 
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phosphate transport, 50, 
58-59 
oxoglutarate entry into mito- 
chondria, 55 
phytochrome 
binding, 181 
distribution studies, 177 
RuBPC-ase 
activation, 391-94 
CO, affinity, 393 
erential regulation, 
89 


dissociation, 382 
thylakoid membranes 
ATP synthesis, 525-26 
electrochemical energiza- 
tion, 529-30 





transients in thylakoids, 
516-17 
see also Auxin transport 
Phalaris tuberosa 
cold requirement, 264 
temperature and photore- 
sponse, 255, 263 
Pharbitis nil 
gibberellin binding site, 
545 


Phaseic acid, 337 
Phaseolus 
mungo 
germination, 344 
germination inhibition, 
334 
see also Bean; Mung bean 
Phenanthrenes, 488 
Phenazine-metasulphate, 367 
Phenylalanine, 317, 411 
Phenylalanine ammonia-lyase, 
234, 342 
induction, 233 
control mechanism, 238- 
42 


photomodulation, 244 

phytochrome, 225, 229 
regulatory differences, 
232 


N-p- Phenylazophenylcarbonyl 
choline iodine, 190 
Phenyl phosphate, 52 
Phenyl phosphonate, 52 
Phloem structure and histo- 
chemistry, 199-222 
angiospermous sieve-tube 
member 
endoplasmic reticulum, 


mitochondria, 203 
nucleus, 201 
parenchyma element, 209, 
211 
parenchymatic elements of 
minor veins, 211-13 
plasmalemma, 203-4 
plastids, 202-3 
P-protein, 204-5, 207 
protoplast, 201 
sieve plate, 208-9 
tonoplast, 203-4 
transfer cells, 211 
walls, 207-8 
conclusions, 217, 219 
gymnospermous sieve cell 
endoplasmic reticulum, 
214-15 
mitochondria, 215 
nucleus, 213-14 
parenchyma elements, 216- 
17 
plastids, 215 
sieve areas, 215-16 
last, 215 
walls, 215 
introduction, 199-201 
Phosphate 


mitochondria 
adenine nucleotide trans- 
porter, 55 
binding site, 52 
calcium accumulation, 
58 


carriers, 49-51 

dicarboxylate transporter, 
51-52 

malate oxidation, 52-53 

penetration, 47 

succinate oxidation inhibi- 
tion, 51-52 

transport, 48 

tricarboxylate transporter, 
54 

uptake significance, 58- 
59 


Phosphatidyl choline, 339 
Phosphoenolpyruvate, 54, 56 
mitochondrial transport, 
60 
Phosphoenolpyruvate carbox- 
ylase, 366, 372 
salt tolerance, 103 
Phosphofructokinase activa- 
tion, 291 
6- Phosphogluconate, 395 
6- Phosphogluconate dehydro- 
genase, 101 
Phosphoglycolate 
formation, 380-81, 388 
temperature, 389 
O-Phosphohomoserine, 314- 
15 
Phosphohydroxypyruvate 
RuBPC-ase, 381 
Phospholipase C, 182 
Phosphoribose isomerase 
salt sensitivity, 101 
5- Phosphoribosyl- 1-pyrophos- 
phate, 343 
Phosphorus transport in sym- 
plast, 76 
Photodetermination, 245 
Photomodulation, 244 
Photomorphogenesis 
see Phytochrome enzyme 
control 
Photoperiod 
adaptation, 254-55 
light, 255 
mineral nutrition, 255 
response ability of genes, 
267 
temperature, 255 
dependence, 269 
see also Flowering genetics 
and environmental inter- 
action 
Photoperiodism 
early work, 15-16 
Photosynthesis and membrane 
potentials, 503-36 
electric potential generation 
electric field delocaliza- 
tion, 518-19 
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electrogenic reaction 
steps, 517-18 

feedback on the electron 
transport, 524 

proton potential under 
illumination, 522 

proton pump, 519-21 

thylakoid membrane per- 
meability, 521-22 

electrochemistry digression, 

504 


electrochemical potential, 
505-6 

thylakoid membrane, 506- 
7 


electrochromism, 530-32 
carotenoids, 531 
definition, 530 
diagram, 531 

introduction, 504 

methods 
artificially induced diffu- 

sion potentials, 511 
calibration, 511-13 
delayed light emission, 

515-16 
electrochromism in chloro- 

plasts, 507-8 
electrostatic induction, 

514-15 
kinetic evidence of electro- 

chromism, 508-9 
limitations, 513 
linear relationship, 511 
microelectrodes, 516 
proton measurement, 516- 

17 
spectroscopic evidence of 

electrochromism, 508, 

510-11 

photophosphorylation 
activation of conforma- 

tional changes, 529-30 
ATP/ADP ratio, 527 
coupling factor, 527, 529- 

30 


electrochemical activation 
of ATPase, 529 

electrochemical potential 
difference role, 525-27 

hypotheses, 524-25 

lag and threshold pheno- 
mena, 528-29 

mechanistic details, 527- 
28 


Photosynthesis of sun vs 


shade plants, 355-77 
conclusion, 372-73 
introduction, 355-56 
plant adaptation 

carboxylation enzymes, 

365-66 

chloroplast components, 

amounts of, 368-69 

chloroplast reactions, 

capacity of, 366-68 

genetic factor, 370-72 
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leaf morphology and chloro- 
plast structure, 363-64 
photoinhibition of chloro- 
plast reactions, 369 
photosynthetic properties, 
62 


stomatal and mesophyll 
resistances, 364-65 
RuDP carboxylase, 361, 
365-66, 371-73 
sun and shade species 
chloroplast structure, 358- 
59 
CO, diffusion and RuDP 
carboxylation, 360-61 
electron transport compo- 
nents, 361-62 
light saturation character- 
istics, 356-57 
photosynthetic electron 
transport, 361 
photosynthetic rate para- 
meters, 359-60 
pigment content and leaf 
anatomy, 357-58 
Photosynthetic cytochromes, 
133-72 
electron transport mecha- 
nism, 134-35 
function, 140-41 
cytochrome b,, 146-48 
cytochrome b-559, 148- 
61 
cytochrome f, 141-46 
introduction, 133 
isolated cytochromes 
algal cytochromes, 137, 
139-40 
membrane topography, 161- 
62 


properties 
plant, 136-37 
spectra, 138-39 


see also specific cytochromes 


Phototropism 
early studies, 14 
Phycobiliproteins, 425 
Phytoalexins 
occurrence, 488 
protection against disease, 
488 


Phytochrome 
action in plant growth, 341 
association at molecular 
level 
lipids, 181-82 
proteins, 182 
cellular constituents, assoc- 
iation 
in vitro binding, 181 
in vivo binding, 179-80 
enzyme activity modulation 
cinnamic acid hydroxylase, 
192 
peroxidase, 191-92 
flowering, 268 
localization 


cell fractionation, 177- 
79 

immunocytochemical, 176- 
77 


membrane markers, 177 

physiological, 175 

plasma membrane, 179 

spectrophotometric, 175- 
76 


maturity genes, 266 
mediated effects in organ- 
elles 
etioplasts, 189-90 
mitochondria, 189 
mediated responses, 174- 
75 
membrane 
association, 342 
lipid interaction, 345 
metabolism 
destruction, 182-83 
pool size, 182 
redistribution, 183 
reversion, 184 
seed dormancy break, 339 
temperature, 347 
thermodormancy, 341 
seed germination, 341 
gibberellin interaction, 
337-38, 342 
mode of action, 341 
see also Membranes as 
ytochrome action sites 
Phytochrome enzyme control, 
223-52 
criteria for regulation, 224- 
26 
far-red irradiation advan- 
tages, 226 
high irradiance reaction, 
225-26 
low irradiance reaction, 
224-25 
enzyme activity control 
endogenous control of phy- 
tochrome action, 228-29, 
232-33 
enzyme measurement sig- 
nificance, 226-27 
graded and ungraded re- 
sponses, 229 
hormone roles, 233-34 
induction and repression, 
227-28, 230-31 
phenolic biogenesis en- 
zymes, 233 
introduction, 223-24 
importance, 224 
mechanisn 
ascorbate oxidase, 242 
conceptual background, 
234-35 
gene regulation hypothesis, 
234 


glyceraldehyde phosphate 
dehydrogenase, 242-43 
membrane permeability 


hypothesis, 234 
methodology problems, 
235-38 
NAD kinase, 244 
nitrate reductase, 243-44 
peroxidase, 244-45 
phenylalanine ammonia- 
lyase, 238-42 
ribonuclease, 242 
ribulosebisphosphate car- 
boxylase, 242-43 
outlook, 245 
Pica 
abies 
compression wood forma- 
tion, 30 
sitchensis 
chloroplast reaction capac- 
ity, 366 
dichlorophenolindophenol 
reduction, 368 
see also Spruce 
Piericidin, 280 
Pine (Pinus) 
seed dormancy, 342 
isocitrate lyase, 344 
Pinus 
banksiana 
compression wood induc- 
tion, 30 
pinaster 
albuminous cells, 217 
ponderosa 
compression wood indica- 
tor, 26 
radiata 
tensile strain, 33 
resinosa 
sieve cells, 210, 214-15 
strobus 
compression wood, 25-30 
reaction wood reversal, 
28 


sieve-cell walls, 215 
sylvestris 

auxin accumulation, 32 

compression wood, 25 

sieve elements, 216 

Pisum 

arvense 

transfer cells, 211 
elatius 

seed coat permeability, 

333 


see also Pea 
Plantago maritima 
Na/K uptake specificity, 
99 


Plasmalemma, 77, 83 
angiospermous phloem 
acid phosphatase, 203 
ATPase, 203, 211 
peroxidase, 204 
root nodule transfer celis, 
212 
sieve plate, 205-9 
gymnosperm sieve cells 





sieve areas, 215 
mature seeds, 333 
naphthylphthalamic acid, 

537 


Plasma membrane 
auxin 
binding, 539 
efflux, 453 
uptake, 443 
ion absorption, 187 
phytochrome, 177, 185-86 
association, 178, 181 
ion transport, 188 
localization, 175-76 
specific stain, 178 
Plasmodesmata, 213, 486 
albuminous cell, 216 
auxin 
efflux, 453 
transport, 450 
companion cells, 209 
acid phosphatase, 211 
ATPase, 211 
ion transport, 74 
sieve plate, 208 
symplast concept, 74 
water flow, 76 
see also Symplast 
Plastids, 176 
angiosperms 
companion cells, 209 
sieve-element members, 
202-3 
types, 202 
enzymes of amino acid bio- 
synthesis, 321 
formation 
phytochrome, 229 
glutamate dehydrogenase, 
319 
glutamate synthase localiza- 
tion, 320 
glutamine synthetase locali- 
zation, 320 
gymnosperm sieve cells, 
215 
movement, 341 
nitrate reduction, 321 
nitrogen metabolism import- 
ance, 322 
pentose-phosphate cycle 
enzymes 
phytochrome, 242-43 
phytochrome 
action, 189-90 
localization, 179 
Plastocyanin, 136, 156, 524 
cytochrome bg¢ oxidation, 


cytochrome f 
dark reduction lag, 143 
oxidation requirement, 144- 
45 
reduction requirement, 
145 


P2700 
donation, 144 


reduction, 145 
Plastohydroquinone, 524 
Plastoquinone, 156-57, 160- 

61, 520, 524 
cytochrome b-559 conver- 
sion, 151 
cytochrome f chain, 143-44, 


function, 162-63 
light effect on levels, 368- 
69 
reduction half time, 158 
Plectonem boryanum 
cytochrome f oxidation, 
142 


RuBPC-ase subunits, 383 
Plectranthus parviflorus 
light and leaf morphology, 
364 
mesophyll resistance, 365 
Pohl, R., 18 
Poly (A) sequences 
mRNA 
chloroplast lack, 409-10, 
424-25 
organelles containing, 424 
RNA, 544, 553 
Polygenes 
flowering, 257 
vs major gene, 258 
Polylysine, 145 
Polymerase I, 540 
auxin, 541 
activity change, 542 
induced increase, 542 
Polymerase II, 540-41 
auxin-induced increase, 
542 
Polymerase III, 542 
Polypodium vulgare 
sieve-tube mitochondria, 
203 
Polyribosomes, 334, 343 
germinating seeds 
formation, 336 
protein synthesis, 335 
RNAs, 335 
Polysomes 
formation 
abscisic acid inhibition, 
552 
auxin stimulation, 543-44 
gibberellin stimulation, 
546-47 
mRNA, 408 
Ponceau, S., 205 
Populus sp. 
acid phosphatase, 24 
Porphyra tenera 
cytochrome f, 140 
Porphyridium cruentum 
cytochrome f reduction, 
142 
Pro0 relaxation time, 146 
relaxation time of cyto- 
chrome f, 146 
Portulaca 
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see Purslane 
Potassium, 79 
chloroplast extrusion, 521 
halophilic bacteria require- 
ment, 100 
halophyte 
concentration, 104 
Na/K uptake specificity, 
99-100 
osmotic potential, 96-97 
retention in leaves, 100 
tonoplast permeability, 
107 


marine fungi, 112 
phytochrome 
mediated leaflet movement, 
184 


uptake, 187 
transport in symplast, 75, 
78, 80, 82 
active transport, 80 
uptake reduction, 83 
Potassium chloride, 110 
effect 
on malic enzyme, 102-3 
on protein synthesis, 104 
halophyte response, 93 
Potassium cyanide, 146 
cytochrome oxidation inhi- 
bition 
cytochrome be, 147 
cytochrome f, 145 
Potassium thiocyanate, 284 
Potato (Solanum) 
antimycin A sensitivity sites, 
284 
cAMP assay, 126 
cyanide- resistant respira- 
tion, 286-88 
development prevention, 
292 


mitochondria and acid-labile 
sulfur, 284 
nucleotidase, 128 
respiration 
cyanide sensitivity, 291- 
92 
cyanide stimulation, 280, 
289, 291 
ethylene stimulation, 289, 


oxidative phosphorylation 
uncouplers, 290 
P-protein 
forms, 204 
sieve-tube members, 204- 
5, 207 
acid phosphatase, 205 
companion cells, 209 
distribution, 205 
sieve-plate pores, 209 
Pringsheim, 11 
Proanthocyanadins, 495 
Proanthocyanins, 487 
Proline, 312-13 
accumulation, 109 
function, 110 
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metabolism, 313 
nitrogen compounds storage, 
308 
synthesis and light, 321 
Prosopsis sp, 
tension wood formation, 
30 
ethylene noneffect, 31 
Protein kinases 
cAMP 
assay, 126-27 
binding activity, 128 
properties, 125 
Protons 
mitochondrial metabolite 
transport, 46, 59 
see also Photosynthesis and 
membrane potentials 
Prunasin, 494 
Pseudomonas aeruginosa 
cytochrome oxidase, 140 
Pseudotsuga menziesii 
acid phosphatase, 217 
sieve-cell plastids, 215 
Pterocarpans, 488 
Pumpkin (Cucurbita) 
amino acid release, 312 
peroxidase, 244 
phytochrome 
peroxidase increase, 342 
Purslane (Portulaca) 
polyribosomes, 336 
Pyridoxal 5'-phosphate, 392 
Pyrimidine, 311 
Pyroantimonate, 105 
Pyrophosphatase, 366 
Pyrroline carboxylate, 313, 
321 


Pyrus 
see Pear 
Pyruvate, 295 
kinase, 301, 334 
activation, 291 
mitochondria, 61 
carrier-mediated transport, 
51 
P; dikinase, 366, 371 


Q 


Qcycle, 282 
Quercetin, 239 
Quercus falcata 
gelatinous fibers, 25-26 
Quinone oxidoreductase, 344 


R 


Radish (Raphanus) 
cytokinin 
RNA synthesis, 550 
transport, 463 
phenylalanine ammonia-lyase 
accumulation kinetics, 242 
de novo synthesis control, 


242 
induction, 225 


ribosome content measure- 
ment, 547 
Rasumov, 15 
Ray parenchyma cells 
acid phosphatase, 211 
vs albuminous cells, 216 
Rays 
auxin transport regulation, 
Reaction wood 
anatomical characteristics, 
24-25 
equilibrium position, 27-28, 
39 


formation 
auxin transport, 32 
biochemical effects, 30- 
31 


equilibrium position, 28- 
30 


experimental conditions, 
26-31 
models, 27-30 
normal conditions, 26 
physical effects, 26-30 
growth regulators distribu- 
tion 
auxin, 31-32 
cytokinin, 32 
gibberellin, 32 
growth stresses and strains 
continuum models, 37-38 
measurement, 34-35 
nature and origin, 33-34 
nonintuitive stress states, 
36 
induction and mechanical 
action, 23-43 
summary, 39 
see also Compression wood; 
Tension wood 
Renner, O., 11, 13 
Research 
see Pfeffer, Wilhelm 
Resistance 
see Secondary compounds 
as protective agents 
Respiration 
see Cyanide-resistant res- 
piration 
Rhizobitoxin, 294, 341 
Rhodanese, 494 
Rhodopseudomonas 
capsulata 
cytochrome accessibility, 
162 
respiratory chain, 284 
palustris 
RuBPC-ase size, 381-82 
spheroides 
RuBPC-ase size, 381-82 
Rhodopsin, 175 
Rhodospirillum 
capsulata, 153 
rubrum 
cytochrome c,, 140 
cytochrome folding, 134 


diffusion potential, 511 
RuBCP-ase structure, 
383 
spheroides 
cytochrome b, 153 
cytochrome midpoint 
potential, 148 
Rhodotorula 
glutinis 
alternate oxidase affinity, 
285 
mucilaginosa 
cyanide- resistant respira- 
tion, 283 
oxygen uptake, 285 
Rhoeo discolor 
ribonuclease suppression, 
544 
Ribonclease, 101 
abscisic acid effect, 553 
cytokinin effect, 551 
phytochrome induction, 242 
suppression, 544 
Ribonucleic acid 
chloroplast 
hybridization sites on 
nuclear DNA, 326 
ribosomes, 409 
comparison 
blue-green algae vs chloro- 
plast, 423-25 
cytoplasmic ribosomes, 409 
degradation, 128 
different precursor pools, 
544 
gibberellin and transcription 
regulation, 545 
increase 
cytokinin effect, 550 
sieve-tube member nuclear 
degeneration, 202 
synthesis 
abscisic acid inhibition, 
337, 552 
seed dormancy breaking, 
334 
seed germination, 335 
see also Hormonal regulation 
of RNA metabolism 
mRibonucleic acid 
chloroplast 
differential recognition, 
410 


F1 protein subunit, 416 
poly (A) sequences, 409- 
10, 424-25 
polysomes, 408 
translation, 410, 417 
germinating seeds, 335 
metabolism and auxin, 542 
mitochondria, 411 
phytochrome mediation 
enzyme synthesis, 234- 
35 


RuBPC-ase, 382 
synthesis 
abscisic acid effect, 553 





auxin modulation, 543 
auxin stimulation, 541 
gibberellin effect, 547-48 
preformed, 548 
rRibonucleic acid 
chloroplast, 406, 410 
precursors, 409 
transcription, 408-9 
vs blue-green algae, 424 
Escherichia coli, 410 
synthesis 
auxin, 543-44 
gibberellin, 546-47 
tRibonucleic acid, 312 
chloroplast, 406, 412, 425 
differences, 411 
cytokinins, 339 
DNA hybridization, 411 
germinating seeds, 334-35 
increase and cytokinins, 
550 
Ribonucleic acid polymerase 
abscisic acid effect, 551 
chloroplast 
DNA transcription, 410 
gene expression factor, 
407 


cytokinin, 549 
gibberellin increase, 545- 


46 
Ribonucleotide phosphohydro- 
lase 
inhibitors, 128 
Ribosomes, 334 
albuminous cells, 216 
chloroplast 
aminoacyl-tRNA binding, 
412 
biogenesis, 419-20 
F1 protein subunit synthe- 
sis, 413-14, 417 
properties, 408 
RNA, 409 
companion cells, 209 
cytokinin binding, 549 
F1 protein subunit synthesis, 
417 
germinating seeds, 335 
nuclease levels, 551 
numbers increase 
auxin effect, 543 
gibberellin effect, 547 
problems in isolation studies, 
547 
Ribulose 1, 5-bisphosphate, 
387, 395 
carboxylation, 380-81 
photosynthesis rate, 389 
oxygenation, 388 
photorespiration rate, 389 
RuBPC-ase assay, 393 
RuBPC-ase inhibition, 390 
regulatory role, 392 
Ribulose 1, 5-bisphosphate 
carboxylase- oxygenase 
(RuBPC-ase), 379-400 
amount in leaf, 413 


catalytic properties, 384 

activated enzyme assay, 
393 

activated enzyme kinetics, 
390-93 

activation mechanism, 
395 

bicarbonate concentration, 
386 

carbon dioxide affinity, 
389 

carboxylase- oxygenase 
relationship, 389-90 

enzyme activation identifi- 
cation, 384, 386-88 

kinetic parameters, 385 

oxygen affinity, 384, 389 

oxygenase activity, 388 

regulation, 387 

chloroplast genome origin, 

425 


conclusions 
CO, fixation control, 394- 
95 


future research aspects, 
395 
de novo synthesis, 236 
greening leaves, 243 
enzyme reaction 
carboxylase, 380-81 
oxygenase, 380-81 
increase 
phytochrome mediation, 
242 
kinetic parameters summa- 
ry, 393-94 
molecular properties 
bound copper, 384 
native enzyme, 381-82 
oxygen affinity, 383-84 
subunit structure, 382-83 
role in photosynthesis, 379- 
80 


discovery, 380 
limiting factor, 380 
sun vs shade plants, 361, 
371 
light effect, 365-66 
shade effect, 366 
Rice (Oryzae) 
nitrogen assimilation, 307 
phytochrome distribution, 
176 
sieve-tube mitochondria, 
203 


Rifamycin, 407 
Robinia 
see Black locust 
Romantische Naturphilosophie, 
2-3, 8 
Jena, 11 
Rotenone, 280 
Roux, W., 2 
Rumex acetosa 
light adaptation, 371 
Rumex sp. 
cytokinin increase, 340 


SUBJECT INDEX 607 


Rye (Secale) 
germinating seeds 
DNA synthesis, 335 
protein synthesis, 334 
RNA types, 335 
vernalization requirement, 
261 


s 


Saccharopine, 314 
Saccharum 
see Sugarcane 
Sachs, J., 9, 13 
Salicornia 
australis, 101 
bigelowii 
NaCl requirement, 94 
europaea, 94 
enzyme salt tolerance, 
101 
NaCl requirement, 94 
oxalate levels, 109 
salt composition effect, 
93 


salt tolerance, 91 
fruticosa, 103 
free proline amount, 109 
pacifica 
chloride localization, 105 
enzyme salt tolerance, 
101, 103 
rubra 
sap solute potential, 96 
Salicyl hydroxamic acid, 286, 
288 


germination respiration, 
294 


Salinity 
see Halophytes salt toler- 
ance mechanism 
Salix fragilis 
reaction wood formation, 
27 
Samanea saman 
phytochrome-mediated 
leaflet movement, 184 
transmembrane potential, 
87 


Sarcobatus vermiculatus, 94 
response to KCl, 93 
Sattler, R., 8 
Scheiden, M. J., 3 
Schelling, 2 
Schelver, 11 
Schleiden, 11, 13 
Secale 
see Rye 
Secondary compounds as pro- 
tective agents, 479-501 
against herbivores 
alkaloids role, 494-95 
cyanogenesis role, 494 
introduction, 493 
tannins, 495 
against plant diseases 
cell wall, 486 
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introduction, 485 
on plant surface, 485-86 
phytoalexins role, 488 
tannin role, 487-88 
within cell, 486-87 
allelopathy 
complexity, 489 
introduction, 489 
secondary compounds 
activity, 490 
conclusions, 495-96 
insect deterrents 
deterrent properties, 492- 
93 
insect chemoreceptors, 
91 


introduction, 490-91 
introduction, 479-80 
terminology, 480 
secondary compounds’ 
nature 
distribution in space and 
time, 481, 483 
function, 483 
introduction, 480-81 
protective agents, 484 
storage products, 484 
as waste products, 483-84 
table, 481 
formulae, 482 
Seeds 
see Dormancy in seeds 
Senescence delay gene, 267 
Sequoiadendron giganteum 
sieve cell nuclear degenera- 
tion, 214 
Serine 
nitrogen transport, 308 
synthesis 
localization, 321 
routes, 318-19 
Sesquiterpenes, 488 
Shikimate dehydrogenase, 
343 


Shikimic acid pathway, 315 
Shorea sp. 

growth stresses, 33 
Silene armeria 

flowering control, 270 
Silicone, 48 
Sinapis alba 

light intensity 

chlorophyll/P7 0 ratio, 
368 


chloroplast reactions 
capacity, 366 
cytochrome b, 368 
cytochrome f amount, 368 
light saturation curves, 363 
Shunk cabbage (Symplocarpus) 
cyanide-resistant respira- 
tion, 286 
alternate path, 287 
branch point identification, 
281 
ubiquinone reduced frac- 
tion, 287-88 


SUBJECT INDEX 


Snapdragon (Antirrhinum) 
PS I chlorophyll protein 
synthesis, 418 
Sodium, 79 
absorption, 83 
Crassulacean acid meta- 
bolism reqirement, 109 
extrusion pumps in glyco- 
phytes, 106 
halophyte 
accumulation, 96, 99 
concentration, 104, 107 
flux equilibrium, 106-7 
free proline amount, 109 
ion distribution in plant, 
100 
Na/K uptake specificity, 
99-100 
osmotic potential, 96-97 
transport, 97 
uptake, 97 
halophytic bacteria require- 
ment, 100 
marine fungi, 112 
osmotic potential contribu- 
tion, 110 
selective secretion into 
xylem, 77 
Sodium chloride 
halophyte 
algal metabolism, 104 
bacteria requirement, 
102 
enzyme response, 103 
enzyme sensitivity, 101- 


growth increase, 91, 93 
membrane permeability, 
107 
protein synthesis, 104 
requirement, 94 
tolerance, 91 
Sodium dodecyl sulfate, 382 
Solanum 
dulcamara 
light adaptation differences, 
371 


see also Potato 
Solidago 
sempervirens 
flowering control, 270 
virgaurea 
light-intensity adaptation 
differences, 370-71 
light saturation curves, 
363 


RuDP carboxylase, 365- 
66 
Sorghum 
flowering gene identification, 
261 


flowering periods, 258 
adaptation, 254 
maturity loci identification, 
265-66 
see also Milo 
Soybean (Glycine), 256 


asparagine synthetases, 
309 


auxin 
mediator, 539 
modified transcription, 
541 
polymerase increase, 542 
RNA synthesis, 540, 544 
transcription increase, 
540 
auxin- receptor complex, 
539 


cytokinin 
RNA synthesis, 549 
tRNA increase, 550 
ethylene and RNA synthesis 
regulation, 553 
flowering genes, 269-70 
identification, 261 
germination respiration 
sensitivity, 294 
glutamine synthetase, 302 
phytochrome localization, 
178 


RuDP carboxylase, 392 
photosynthesis rate, 365 
Spemann, H., 4 
Spergula sp. 
cytokinin increase, 340 
Spherocarpos donnellii 
phytochrome localization, 
175 
Spherosomes, 344 
Spinach (Spinacia) 
chloroplast 
chlorophyll content, 358 
chlorophyll ratio, 359 
electrochromic absorption 
changes, 509 
F1 protein subunit synthe- 
sis, 416 
light-harvesting assem- 
blies, 370 
mRNA, 409, 412 
mRNA differential recog- 
nition, 410 
rRNA GC content, 409 
rRNA precursors, 409 
structure, 359 
chloroplast DNA 
circular form, 405 
code for coupling factor, 
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linear form, 405 
5-methyl cytosine, 404 
synthesis, 407 
vs pea DNA, 403 
cytochrome b,, 156 
cytochrome b-559, 151 
cytochrome f ratio, 150 
properties, 158-59 
structure, 137 
ribosome classes, 408 
RuBPC-ase 
bound copper, 384 
kinetic properties, 386 
oxygen affinity, 384, 386 
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Spirulina maxima 308 site, 82-83 
cytochrome f sequence, asparagine precursor, 310 Symplocarpus 
140 mitochondria see Skunk cabbage 
Spruce (Picea) metabolism, 60 Syringa sp. 
arginine breakdown, 313 oxidation, 53 germination inhibitors, 
nitrogen storage and trans- transport, 52 
port, 308 oxidation stimulation by Syringa vulgaris 
Squash (Cucurbita) cyanide, 282 light and leaf morphology, 
sieve-tube members, 206 Succinic dehydrogenase, 280 364 
walls, 207 cyanide- resistant respira- 
Starch, 333 tion, 283 T 
acid phosphatase in rays, alternate oxidase, 283 
211 alternate path, 288 Tamarix aphylla, 105 
plastids in sieve-element seed germination, 334 Tamus communis 
members, 202-3 Succinic semialdehyde, 308 P-protein acid phosphatase, 
Statoliths, 29 Sucrose 205 
Stent, G. S., 10 contribution to osmotic Tannins 
Stern, K., 8-9 potential, 110 as antibiotics, 487 
Stomata formation, 318-19 occurrence, 487 
CO, uptake resistance, 360, uptake protective agents 
565 phytochrome control, 187- insects, 495 
light and numbers, 364-65 88 plant disease, 487-88 
Strasburger, 11 Sugar beet (Beta) types, 487 
Strasburger cells auxin Taraxacum officinale 
see Albuminous cells RNA synthesis increase, light-dependent water ex- 
Strawberry (Fragaria) 540 change, 185 
flowering control, 270 gibberellin Temperature 
Streptocarpus sp. RNA polymerase, 546 effect on auxin transport, 
flowering control, 270 RNA synthesis, 545 465 
Striga asiatica sodium content of chloro- photoperiod, 260 
seed germination stimulation, plast, 105 day length interaction, 
341, 346 solute uptake, 213 268 
Strigol, 346 Sugarcane (Saccharum) diversity within populations, 
Strychnine, 484 abscisic acid and protein 256 
Suaeda synthesis regulation, 553 milo, 265 
glauca, 94 Sugar maple (Acer) response, 255 
maritima, 94 seed germination response dependence, 269- 
chloride localization, energy charge, 342 70 
105 gibberellic acid, 338 response to single gene, 
enzyme sensitivity to salt, Sunflower (Helianthus) 258 
101, 103 auxin efflux, 453 wheat, 262-63 
glycopeptide isolation, 108 Superoxide phytoalexin formation, 488 
growth response to salt, alternate path, 286, 291, plastochron variation, 265 
91, 94-95 294 RuBPC-ase 
ion accumulation, 97 Superoxide dismutase, 145, carboxylase vs oxygenase 
ion concentration, 104-5, 345 regulation, 389 
107 Sweet pea (Lathyrus) cold lability, 393 
malate dehydrogenase flowering control, 269 seed dormancy, 332, 347 
forms, 103 Sweet potato (Ipomoea) chilling, 334 
Na/K uptake specificity, cyanide-resistant respira- cytokinin break, 340 
99 tion, 288 drying effect, 347 
salt composition effect, 91, oxygen uptake, 290 phytochrome, 347 
93 substrate effect differences, seed germination, 346 
sap solute potentials, 97 282 alternating temperature, 
sodium transport, 97, 100 superoxide formation, 286 347 
sucrose concentration, 110 Symplast Tension wood 
tonoplast permeability, definition, 74 amount indicators, 26 
107 ion transport, 74-77 anatomical characteristics, 
monoica, 94 calcium, 75 24-25 
ion accumulation, 97 endoplasmic reticulum growth strains, 33 
ion distribution, 104-5 importance, 76 distribution, 36 
ion transport, 100 potassium, 75 identification, 24-25 
Suberin, 486 release of ions, 79 induction 
Succinate, 344 active transport, 80-82 auxin stimulation, 30-31 
ADP/O ratio, 285 diffusive flux, 79-80 normal conditions, 25-26 
alternate path, 288 passive and active compo- physical effects, 26-28 
y-aminobutyrate metabolism, nents, 82 mechanical action, 24 
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production, 23 
in roots, 25 
Tetragonia expansa 
P-protein, 215 
N, N, Ni N'- Tetramethyl-p- 
phenylenediamine, 280 
Teucrium scorodonia 
electron transport rate, 
366 


Themeda australis 
photoperiod diversity, 256 
photoperiod races, 254 

Theophylline, 126 

Thiamin transport, 458-59 

Thiobacillus 
denitrificans 

RuBPC-ase size, 381-82 
intermedius 
RuBPC-ase size, 382 
RuBPC-ase structure, 
383 

Thiourea, 341, 345 

Threonine, 315 
deaminase, 315 

localization, 321 
synthase, 315 
Thylakoid, 408 
ATP synthesis, 504 
sequence of events, 505 
chloroplast origin, 426 
photophosphorylation cou- 
pling factor, 527 
protein biosynthesis, 419 
Thylakoid membrane, 412, 
506, 508 
ATPase activity, 529 
chlorophyll location, 518 
delayed light emission, 515- 


16 
electric field delocalization, 


electric potential difference, 
508 


electrochromic absorption 
changes 
calibration, 511-13 
utility limitations, 513-14 
illustration, 507 
microelectrodes, 516 
passive ion permeability, 
521-22 
photophosphorylation 
ATP synthesis, 525 
coupling factor conforma- 
tional change, 530 
hypothesis, 524-25 
proton measurement, 516- 
17 


proton pump, 519 
surface potentials, 506 
vectorial charge displace- 
ment, 514-16 
Thymidine, 201 
Tilia americana 
P-protein acid phosphatase, 
205 
Tilia sp. 


lack of gelatinous fibers, 


25 
Tinbergen, N.. 10 
Tobacco (Nicotiana) 
anthranilate synthetase, 
317 
auxin modified transcrip- 
tion, 541 
auxin- receptor complex, 
539 


chloroplast 
DNA and cytoplasmic male 
sterility, 422 
F1 protein subunit inheri- 
tance, 414 
F1 protein subunits, 414- 
15 


F1 protein subunit synthe- 
sis, 413-14 

protoplast fusion studies, 
421 

ribosomes, 420 

RNA polymerase, 407 

rRNA, 411 

70S ribosome dissociation, 
408 

transplantation studies, 


crosses, 420-22 
amino acid analysis, 415- 
16 
coding information, 414- 
15 
cytokinin 
binding sites, 549 
chloroplast rRNA, 550 
protein phosphorylation 
inhibition, 556 
RNA synthesis, 549 
DNA 
chloroplast vs nuclear 
homology, 404, 426 
gene for chloroplast rRNA, 
406 
polymerase, 407 
flowering time 
control, 259, 270 
early genetics, 261 
polar auxin transport, 464 
proline synthesis, 321 
RuBPC-ase 
oxygenase activity, 389 
phosphohydroxypyruvate, 
381 


RuBP effect, 392 
structure, 382 
sieve-tube members 
acid phosphatase, 205 
P-protein, 205 
a-Tocopherol, 368 
quinone, 368 
Tomato (Lycopersicon) 
ethylene and tRNA change, 
554 
flowering control, 270 
polar auxin transport, 464 
P-protein, 205 


Tonoplast 
auxin 
efflux, 453 
uptake, 443 
companion cell and perox- 
idase, 211 
gymnosperm sieve cell, 
215 


ion 

transport, 107 

uptake, 187 
permeability, 107 
sieve-tube member 
absence, 204 

sodium flux equilibrium, 

106 


Tracheids 
microfibril angles, 33 
reaction wood, 24, 32 
Tragetes 
see Marigold 
Transfer cells, 211, 213 
acid phosphatase, 212 
roles, 212 
Tricarboxylate 
mitochondrial transport, 
54-55 
Trichomes, 485 
Trifolium 
see White clover 
Triglochin 
maritima 
KC1 effect, 102 
membrane permeability, 
107 
Na/K uptake specificity, 
99-100 
proline accumulation, 109 
sodium concentration, 104 
sodium flux equilibrium, 
106-7 
striata, 102 
2,3, 5,-Triiodobenzoic acid, 
454 


abscission, 466 
auxin transport inhibition, 
446, 463 
site, 446-47 
root curvature inhibition, 


transport, 458 
Triticum 
see Wheat 
Triton X-100, 145, 150, 153, 
189 
acetylcholine, 191 
Troll, W., 8 
Trypsin, 156, 161-62, 529 
Tryptophan 
biosynthesis, 316-17 
localization, 321 
chorismate mutase activa- 
tion, 317 
transport, 458 
Tryptophan synthase, 317 
Tyrosine, 414 
F1 protein subunit, 416 
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Ubiquinone, 280 
cyanide-resistant respira- 
tion, 281 
branch point, 281-82 
reduced fraction, 288 
reduction state, 287 
Ulmus 
see Elm 
Uncertainty principle, 17 
University of Jena 
around 1930, 11-13 
Carl Zeiss cooperation, 13- 
14 


Urea, 312 
RuBPC-ase dissociation, 
382 
Urease, 312 
Uridine, 201, 214, 335 
Uridine monophosphate, 552- 
53 
arginine synthesis, 311 
Ustilago maydis 
oxygen uptake, 285 


Vv 


Valine, 315 
Valinomycin, 157, 509, 511, 
522, 526 
mitochondrial swelling, 47 
Vanillic acid, 489 
Van't Hoff, 7 
Verbascum blattaria 
seed dormancy length, 
32 


Vicia 
see Broad bean 
Vigna 
see Black-eyed pea 
Vinca rosea 
antitumor indole alkaloids, 
481 
Violaxanthin de-epoxidase, 


516 
Véchting, 19 
von Goebel, K., 8 
von Holst, E., 10 
von Mohl, H., 4, 19 
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Walnut (Juglans) 
juglone, 489 
Warburg, O., 4 
Wardlaw, C. W., 8 
Water 
stress 
proline accumulation, 308 
see also Dormancy in seeds 
Watson, 2 
Weeping mulberry 
auxin distribution, 31 
Welwitschia 
sieve-cell plastids, 215 
Wheat (Triticum) 
asparagine stability, 311 
auxin ribonuclease suppres- 
sion, 544 
chloroplasts 
F1 protein synthesis, 415 
N-formyl]-methionyl-tRNA, 
412 
RNA polymerase, 407 
cytochrome b-559 role in 
water splitting, 152 
ferulic acid, 333 
flowering 
adaptive potential import- 
ance, 262 
gene control, 263 
loci, 262 
photoperiod sensitivity, 
262-63 
study approaches, 262 
gibberellin receptor, 545 
histones, 555 
P-protein, 205 
protein-synthesizing system, 
410 


seed germination, 336 
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ATP increase, 334 
DNA synthesis, 335 
pre-existant mRNA, 335 
protein synthesis, 334- 
35 
RNA synthesis, 335 
RNA types, 335 
mRNA, 335 
rRNA, 335 
White clover (Trifolium) 
cyanogenesis, 494 
light saturation curves, 
363 
Windaus, A., 5 
Wood 
see Compression wood; 
Reaction wood; Tension 
wood 
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Xanthium sp. 
seed dormancy, 333 
Xanthium strumarium 
photoperiod adaptation, 254- 
55 


Xylem 
acid phosphatase, 211 
see also Ion transport into 
xylem 
Xylitol bisphosphate, 392 
Xylosma congestum 
P-protein, 205 


Z 


Zea 
see Corn; Maize 
Zeatin, 340 
Zsigmondy, R. A., 5 
Zucchini squash (Cucurbita) 
phytochrome 
destruction, 183 
in vitro binding, 181 
localization, 177-78 
particulate binding, 191 
protein association, 182 
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